We report the synthesis, analysis and optimization of the reaction conditions (e.g. best solvent, temperature and time) to enhance the yield of number of intermediates (i.e. para-substituted phenoxy propanols) of the final azole based inhibitors (i.e. para-substituted phenoxy alkyl azoles) which is considered to inhibit the production of estrogens by binding to the iron atom in the haem ring of aromatase P450 enzyme thus leading to the potential treatment of hormone dependant breast cancer. Starting from phenol and range of substituted phenols various para-substituted phenoxy alkyl alcohols [i.e. compounds (22-26)] were synthesized. GC-MS, IR, NMR (13C & 1H) and TLC analysis of these compounds were also performed. Comparatively, a very good yield for compound 25 [3-(4-fluorophenoxy)propan-1-ol, 59.29 % yield] and compound 26 [3-(4-iodophenoxy)propan-1-ol, 55.49 %yield] were reported. In addition, to optimize the reaction condition for the synthesis of compounds (22-26), initially reaction was performed using dimethylformamide (DMF) as reaction solvent at various time intervals (i.e. 6, 12 and 24 hours) and various temperature (i.e. with heat and without heat). However, due to many laboratory based problems encountered with the use of this solvent especially the evaporation of this solvent; it was later on replaced with tetrahydrofuran (THF).Future work will involve multiple reaction steps for the synthesis of para-substituted phenoxy alkyl azoles from synthesized compounds (22-26) involving the removal of alcoholic group (OH) from the structure and attachment of azole group (i.e. triazole or imidazole).
INTRODUCTION
Breast cancer is the second largest cause of cancer deaths in women in the Western world. High level of estrogens (i.e. estrone, estradiol and estriol) production in body is considered to contribute to the development of hormone dependant breast tumors. Enzyme aromatase plays a significant role in the biosynthesis of estrogens, as it catalyses the conversion of androstenedione to estrone and testosterone to estradiol in the steroidal cascade ( Figure 1 ). 1 Therefore, this project is focused on the synthesis of the intermediates of azole based inhibitors (i.e. para-substituted phenoxyalkyl azoles) which are proposed to inhibit the production of estrogen by binding to iron atom in the heam ring of aromatase, hence leading to potential treatment of breast cancer. 2 The key aim of the project, therefore, is to optimize the reaction conditions to enhance the yield of these intermediates. 
MATERIALS AND METHODS
A range of phenoxy alkyl alcohols were synthesized by reacting various phenol based starting materials with 3-bromo-1-propanol, using potassium hydroxide (KOH) as the base and tetrahydrofuran (THF) as the solvent. The reactions, generally, were found to proceed without any major problems, however extensive use of column chromatography was utilized to purify each of the compounds (Scheme 1).
Showing the synthesis of phenoxyalkyl alcohols (2) from phenol based compounds (1), where X= H, Cl, Br, I and F; a= KOH, 3-bromo-1-propanol and THF, reflux/24 hours.
Initially dimethylformamide (DMF) was used as the solvent, however due to problems in removing DMF, it was decided to use THF, due to its lower boiling point and aprotic nature. This resulted in successful synthesis of desired compounds with yields ranging from 27%-59% (Table 1) . All the compounds were analyzed using various analytical techniques, such as fourier transform (FT)-NMR, FT-IR and GC-MS. The spectra showed successful synthesis of all the target intermediates with good purity (Table 1 ). All the para-substituted intermediates [for example 3-(4-iodophenoxy)propan-1-ol (Figure 2) ] indicated the presence of 4 protons in the aromatic region and 6 protons in the aliphatic region of the 1H-FTNMR, while the 13C-FTNMR showed the presence of 7 non-equivalent carbon atoms (i.e. 4 in the aromatic and 3 in the aliphatic region). 
